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32. [originally claim 34J. The actuator of claim 22 [originally claim 23] in which 
the floating cold beam is wider along a central region than at the cold beam ends. 



33. [originally claim 35], The actuator of claim \9 [originally claim 20] in which 
the thermal half-beams are tapered from their centers toward their ends. 



MAILING ADDRESS OF SENDER: Woodcock Washburn PATENT NO. 6.804.959 B2 

One Liberty Place, 46*^ Floor No. of additional copies 
Philadelphia, PA 19103 | S 

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The infonnation is required to obtain or retain a benefit by the public which is to file 
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to 
complete. Including gathering, preparing, and submitting the completed application forni to the USPTO. Time will vary depending on individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer. 
U.S. Patent and TrademarK Office, U.S. Department of Commerce, P.O. Box 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450. Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800^70-9199 and select option 2. 



3 0 NOV 2004 




PTO/SB/44 (05-03) 
Approved for use through 01/31/2004. 0MB 0651-0033 
U.S. Patera and Trademark Office; U.S. DEPARTMENT OF COmMERCE 
ler the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of Infbnnatlon unless it displays a valid OMB control number. 
(Also Fonn PTO-1050) 



PATENT NO 

DATED 

INVENTOR(S) 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 



6,804,959 B2 
October 19, 2004 
Michael J. Sinclair 



It is certified that errors appear in the above-identified patent and that said Letters Patent 
is hereby corrected as shown below: 



32. [originally claim 34]. The actuator of claim 22 [originally claim 23] in which 
the floating cold beam is wider along a central region than at the cold beam ends. 

33. [originally claim 35], The actuator of claim 19 [originally claim 20] in which 
the thermal half-beams are tapered from their centers toward their ends. 



IVIAILING ADDRESS OF SENDER: Woodcock Washburn PATENT NO. 6.804.959 B2 

One Liberty Place, 46^ Floor No. of additional copies 
Philadelphia. PA 1 91 03 i S 

This collection of information is required by 37 CFR 1.322, 1.323. and 1.324. The Information is required to otitain or retain a benefit by the public which is to file 
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending on individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademarlc Office, U.S. Department of Commerce, P.O. Box 1450. Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria. VA 22313*1450. 

If you need assistance in compiling the form, cali 1'600-PTO'9199 and select option 2. 



Z 0 NOV 2004 



Paper: 

to 37;CFR K312;>^ 





COPY 



3 0 NOV 2004 



DOCKET NO.: MSFT-3949 (190508.01) 



PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In Re Application of: ConfimationNo.: 5314 

Michael J. Sinclair 

Application No.: 10/036,810 Group Art Unit: 3748 

Filing Date: December 31, 2001 Examiner: H. M. Nguyen 

For: UNILATERAL THERMAL BUCKLE-BEAM ACTUATOR 

DATE OF DEPOSFF: June 8, 2004 

I HEREBY CERTIFY THAT THIS PAPER IS BEING 
DEPOSITED WFTH THE UNTfED STATES POSTAL 
SERVICE AS FIRST CLASS MAH^ POSTAGE PREPAID. 
ON THE DATE INDICATED ABOVE AND IS 
ADDRESSED TO THE COMMISSIONER FOR PATENTS* 
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Commissioner for Patents 
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Alexandria, VA 22313-1450 

Dear Sir: 

TRANSMITTAL LETTER ACCOMPANYING AMENDMENT AFTER 
ALLOWANCE PURSUANT TO 37 CFR § 1.312 

Please make the amendments shown in the attached papers in this application i^ 

□ abstract. 
n specification. 
n drawings. 
1^ claims. 

^ This Amendment is needed for proper disclosure or protection of the invention and 
requires no substantial amount of additional work on the part of the PTO. 

□ This Amendment affects the disclosure or scope of a claim. The attached Amendment 
sets forth the reasons why the Amendment is needed, why the proposed amended or 
new claims require no additional search or examination, why the claims are 
patentable, and why they were not earlier presented. 
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TYPED NAME: Daniel J. Goettle 
REGISTRATION NO.: 50,983 



Mail Stop Issue Fee 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Sir: 



AMENDMENT AFTER ALLOWANCE PURSUANT TO 37 CFR § 1.312 



In response to the Notice of Allowance dated May 3, 2004, reconsideration is 
respectfully requested in view of the amendments and/or remarks as indicated below: 
P) Amendments to the Specification begin on page of this paper. 



1^ 
□ 



Amendments to the Claims are reflected in the listing of the claims which 
begins on page 2 of this paper. 



Amendments to the Drawings begin on page 
an attached replacement sheet. 

Remarks begin on page 7 of this paper. 



of this paper and include 
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This listing of claims will replace all prior versions, and listings, of claims in the application. 
Listing of Claims: 

1 . (Previously presented) A thennal microelectrical mechanical actuator, comprising: 
a planar substrate with first and second anchors secured thereto; 

an in-plane shuttle floating on the substrate for motion parallel to the planar substrate; 
~ an elongate floating cold beam that is.transverse to the lengtti of the in-plane shuttle, 
the floating cod beam being coupled at one end to the in-plane shuttle and at another end to 
the substrate; 

plural elongated thermal half-beams that each have a base end secured to flie first 
anchor and a distal end secured to the in-plane shuttle; 

plural elongated thermal half-beams that each have a base end secured to the second 
anchor and a distal end secured to the in-plane shuttle; 
and 

electrical couplings to direct electrical current through the thermal half beams via the 
. anchors to impart thermal expansion of the thermal half-beams and motion of their distal 
ends. 

2. (Original) The actuator of claim 1 in which the in-plane shuttle has a leng^i and two 
sides along its length and the first and second anchorsare positioned to one side of the in- 
plane shuttle. 

3. (Cancelled) 

4. (Original) The actuator of claim 2 in which the thennal half-beams have more mass 
near their centers than at their ends. 

5. (Original) The actuator of claim 4 in which the thermal half-beams sre wider near 
their centers than at their ends. 

6. (Original) The actuator of claim 1 m which each thermal half-beam is secured 
between its anchor and the in-plane shuttle at a non-orthogonal bias angle. 
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7. (Original) The actuator of claim 1 in which the in-plane shuttle is generally in-plane 
with the thermal half beams. 

8. (Original) The actuator of claim 1 further including an alignment structure that is 
secured to the substrate and slidably engages the in-plane shutde to constrain it to move 
generally parallel to the substrate. 

9. (Original) The actuator of claim 1 in which the in-plane shuttle further includes one or 
more dimple bearings that project from, the in-plane shuttle toward the substrate. 

10. (Original) The actuator of claim 1 in which the thermal half-beams are formed of a 
material with a positive thermal coefficient of expansion. 

1 1 . (Original) The actuator of claim 1 in which the thermal half-beams have more mass 
near their centers than at their ends. 

12. (Original) The actuator of claim 1 in which the thermal half-beams are tapered from 
their centers toward their ends. 

13. (Original) The actuator of claim 1 in which the thermal half-beamshave in-plane 
widths that are tapered from the centers of the thermal half-beams toward their ends. 

14. (Original) The actuator of claim 13 in which the centers of the thermal half beams 
have widths that are about twice those of fhe ends of flie fhennal half^beams.. 

1 5. (Original) The actuator of claim 1 in which the in-plane shuttle has a length and two 
sides along its length and the first and second anchors are positioned on opposite sides of the 
in-plane shuttle and the thermal half-beams have more mass near their centers than at their 



ends. 
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1 6. (Original) The actuator of claim 1 S in which the thennal half-beams are wider near 
their centers than at their ends. 



1 7. (Original) The actuator of claim 1 6 in which the centers of the thennal hal^beams 
have widths that are aboiit twice those of the ends of the thermal half-beams. 

1 8. (Original) The actuator of claim 1 S in which the thermal half-beams are tapered from 
their centers toward their ends. 

1 9. (Previously presented) The actuator of claim 1 in which the floatihg cold beam is 
wider along a central region than at the cold beam ends. 

20. (Original) A thermal ihicroelectrical mechanical actuator, comprismg: 
a planar substrate with a pair of anchors secured thereto; 

plural elongated diermal half-beams each have a base end secured to one of die 
anchors and a distal end secured to an in-plane shuttle having a length, the thennal half- 
beams having base ends secured to &e pair of anchors being generally parallel to each other; 

an elongate floating cold beam that is transverse to the length of the in-plane shuttle, 
the floating cold beam being coupled at one end to the in-plane shuttle and at anbtho: end to 
the substrate; and 

electrical couplings to direct electrical current through the thennaMialf beams via the 
anchors to impart thennal expansion of the thennal half-beams and motion of their distal 
ends. 

2 1 . (Original) The actuator of claim 20 in which the in-plane shuttle has a length and two 
sides along its length and the first and second anchors are positioned to one side of the in- 
plane shuttle. 

22. (Original) The actuator of claim 20 in which the thermal half-beamshave more mass 
near their centers than at their ends. 
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23. (Original) The actuator of claim 20 in which the thermal half-beams are wider near 
then* centers than at their ends. 

24. (Original) The actuator of claim 23 in which the centers of the thermd half-beams 
have widths that are about twice those of the ends of the thermal hal^beams. 

25. (Cancelled) 

25. (Cancelled) 

26. (Original) The actuator of claim 20 in which each dermal half-beam is secured 
between its anchor and the in-plane shuttle at a non-orthogonal bias angle. 

27. (Original) The actuator of claim 20 in which the in-plane shuttle is generally in-plane 
witii the thermal half beams. 

28. (Original) The actuator of claim 20 fiirdier including an alignment structure that is 
secured to the substrate and slidably engages the in-plane shuttle to constrain it to move 
generally parallel to the substrate. 

29. (Original) The actuator of claim 20. in which the in-plane shuttle furder includes one 
or more dimple bearings that project from the ini3lane shuttle toward the.substrate. 

30. (Original) The actuator of claim 20 in which the thermal half-beams are formed of a 
material with a positive themial coefficient of expansion. 

3 1 . (Original) The actuator of claim 20 in which the floating cold beam is wider along a 
central region than at the cold beam ends. 

32. (Previously presented) A thermal microelectrical mechanical actuator, comprising: 
a planar substrate with first and second anchors secured thereto; 
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an in-plane shuttle floating on the substrate for motion parallel to the planar substrate; 

plural elongated thermal half-beams that each have a base end secured to the first 
anchor and a distal end secured to the in-plane shuttle, the thermal half-beams being tapered 
fix>in their centers toward their ends; 

plural elongated thermal half-beams that each have a base end secured to the second 
anchor and a distal end secured to the in-plane shuttle; and 

electrical couplings to direct electrical current through the thermal half beams via the 
anchors to impart thermal expansion of the thermal half-beams and motion of their distal 
ends. 

33. (Currently amended) The actuator of claim M 32 in which the centers of the thermal 
half-beams have widths that are about twice those of the ends of the thermal halfbeams. 

34. (New) The actuator of claim 23 in which the floating cold beam is wider aloiig a 
central region than at the cold beam ends. 

35. (New) The actuator of claim 20 in which the thermal half-beams are tapered from 
their centers towaird their ends. 
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REMARKS 

The application as filed contained two claims claiming substantively diffeient subject 
matter but both numbered as claim 25. Therefore, both of these claims labeled as claim 25 
have been cancelled and have been added as '"new*' claims 34 and 35. Claim 34 is identical 
to the cancelled claim 25 that immediately followed claim 24. Claim 35 is identical to the 
cancelled claim 25 that immediately preceded claim 26. No new matter has been entered by 
this amendment. 

Additionally, claim 33 on its face and as allowed erroneously depends from claim 34. 
Claim 33 was intended to depend from independent daim 32, and therefore claim 33 has 
been amended to correctly reflect this. No new matter has been entered by fliis amendment. 
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